ICD- 10 (1999-2006) ; see Appendix Table 1 (pp. [314] [315] [316] . Deaths unrelated to smoking ( Table 1 ; ICD codes: Appendix Table 1 ) included any cause of death not listed in the 2008 U.S. Centers for Disease Control and Prevention update on smoking-related causes of death (10) . Deaths preventable by medical care standards of the 1960s comprised 14 causes of death (Table 1 ; ICD codes: Appendix Table 1 ) for which medical procedures available since the 1960s should have prevented death, given the occurrence of the illness or injury (i.e., secondary or tertiary, not primary, prevention) (11) (12) (13) . Causes of death more recently deemed medically preventable (e.g., breast cancer) were not included (14) .
Denominator Data. We obtained the county-level denominator data from the 1960-2000 U.S. decennial counts, U.S. Census Bureau inter-censal population estimates, and NCHS interpolated estimates for 1968 and 1969 and extrapolated estimates for 2001-2006 (8) . We estimated the 1961-1967 denominators using linear interpolation, based on the 1960 and 1968 population data, and followed NCHS guidelines for merging and unmerging the small number of counties over time that were eliminated, established, or had boundaries redrawn (8) . Because Alaska used non-identical county boundaries in its pre-1989 population and mortality data, Alaska analyses before 1989 were for the entire state only (equaling 0.01% to 0.02% of the U.S. population).
County Income Quintiles and Racial/Ethnic Classification. We supplemented the annual county mortality data with U.S. decennial county data on: (a) median family income (15) (16) (17) (adjusted for inflation and regional cost of living (18) ), and, to ensure diversity of socioeconomic measures (6, 19) , (b) the proportion of adults age 25 and older with less than a high school education (15, 16) ; given similar results, we report only the county income analyses. To generate annual data on the socioeconomic measures, we used linear interpolation for inter-censal years and extrapolated for 2001-2006 based on the slope for 1990-2000. We then assigned counties to quintiles, weighted by county population size, given its enormous variation; cut-points for the decennial county income quintiles are provided in Appendix Table 2 (p. 317), with quintile 1 (Q1) and quintile 5 (Q5) respectively set as the lowest and highest county income quintiles. Missingness due to counties' lack of income data was minimal (<1%) for both denominators and numerators.
As with the U.S. Census (16, 20) , the only racial/ethnic categories consistently available in the U.S. mortality data from 1960 to 2006 were for what the NCHS termed "white" and "non-white" populations (7, 8) . This distinction-and the data limitations that underlie it-reflects the persistence of what W. E. B. Du Bois in 1904 famously termed the U.S. "color line" (21) , which divides the politically dominant U.S. white population from all other racial/ethnic groups. Consistent with U.S. Census and contemporary scholarship (16, 20) , in our analyses we accordingly conceptualize race/ethnicity as a social and political, not an intrinsically biological, category (6) . New Jersey death certificates did not identify race/ethnicity in 1962 and 1963, precluding use of the data for these two years (<3% of the U.S. population).
Statistical Analysis
For each calendar year, we aggregated the county mortality and population data in each county income quintile and calculated each quintile's age-standardized mortality rates, standardized to the year 2000 standard million (22) . We conducted these analyses for all-cause mortality, selected leading causes of death (see Appendix Table 3 , pp. 318-319), and the two main study outcomes: mortality unrelated to smoking and mortality due to causes of death preventable by 1960s' standards of medical care. We used SAS 9.1 to conduct all of our analyses (23), except where indicated otherwise.
For both the two study outcomes and all-cause mortality (data not shown; available on request), we calculated each year's age-standardized incidence rate ratio (IRR), a measure of relative disparity (19) , and the incidence rate difference (IRD), a measure of absolute difference (19) , setting as referent group the highest county income quintile. We also calculated the population attributable fraction (PAF) (19, 24) as a metric for quantifying the gap between the empirically observed and the then-achievable death rates across county income quintiles (4, 19) . For these analyses, we calculated the total and proportion of deaths that would not have occurred each year if residents of the four lowest county income quintiles had experienced the same yearly age-specific death rates as persons in the highest county income quintile; a related set of calculations for the white population and populations of color used as referent group the mortality rate of white persons in the highest county income quintile.
To explore changes in the slope of the decline in mortality rates, the IRR, and the IRD, we used joinpoint regression techniques (25) . In these models, also called segmented line regression models, line segments are joined at points called "joinpoints," which denote statistically significant changes (p < 0.05) in the time trend; the slope of these line segments, when fit on the log scale, is interpretable as the log annual percent change (APC) in the rate (25) . Table 1 provides data on the study population pertaining to number of personyears and number of deaths observed. To provide context, Figure 1 shows trends for 1960-2006, stratified by county income quintile, for three-year moving averages for the age-standardized rates for all-cause mortality and for selected leading causes of death; Figure 1a shows results for the total U.S. population, and Figure 1b presents results separately for the U.S. white population and the U.S. populations of color. In Figures 2 and 3 , the upper half shows analogous graphs for, respectively, mortality unrelated to smoking and mortality due to deaths preventable by 1960s' medical care standards, and the bottom half presents results of the joinpoint analyses, which show the years in which a statistically significant inflection point (p < 0.05) in the slope of the mortality rate occurred, along with the average APC in mortality rates between these time points.
RESULTS

Causes of Death Unrelated to Smoking
Between 1960 and 2000, the proportion of deaths unrelated to smoking rose from approximately 40 percent to over 60 percent. For these causes of death unrelated to smoking ( Figure 2 ), both mortality rates and their socioeconomic IRR and IRD significantly declined from 1960 to about 1980 (APC across income quintiles ranging from 0.4% to 1.4% per year; p < 0.05), except in the lowest quintile, for which rates significantly rose between 1960 and 1969, and then declined. After 1980, mortality rates for deaths unrelated to smoking significantly increased (p < 0.05) in all income quintiles, with the increases greatest in the lower income quintiles (APC of 0.2% in the highest income quintile vs. 0.8% in the lowest income quintile), yielding rising IRRs and IRDs. The post-1980 rise was sufficiently great that in 2006, mortality rates unrelated to smoking (ranging from 380/100,000 in the highest income quintile to~460/100,000 in the lowest income quintile) exceeded those for cardiovascular disease in each income quintile (~250 to~350/100,000, respectively; Figure 1a ). In 2006, the absolute gap when comparing rates in the most versus the least affluent counties (71.5/100,000; Table 2a ) equaled that for total U.S. mortality for lung cancer and diabetes combined (51.5 and 23.3 per 100,000, respectively).
Throughout, the magnitude of the socioeconomic gap for mortality unrelated to smoking was greater among the U.S. populations of color than in the U.S. white population (Table 2a ). Comparing the lowest to the highest county income quintile, among the U.S. populations of color, the IRR increased from 1.18 (95% confidence interval (CI) 1.14, 1.21) in 1960 to 1.53 (95% CI 1.50, 1.55) in 2000, albeit dipping slightly to 1.38 (95% CI 1.36, 1.40) in 2006. For the white population, the corresponding IRRs were 1.00 (95% CI 0.99, 1.01), 1.18 (95% CI 1.17, 1.19), and 1.16 (95% CI 1.15, 1.16). In 2006, the IRD among the four lower county income quintiles for the populations of color ranged from about 90 to 140 deaths per 100,000, differences far higher than the corresponding IRD for the white population (~25 to~60 per 100,000) and nearly equal to the 2006 death rate for ischemic heart disease (134.9/100,000) for the total U.S. population (Figure 1a ).
Causes of Death Preventable by Medical Standards of the 1960s
Mortality rates for causes of death preventable by 1960s' medical care standards fell sharply until about 1980, as did their socioeconomic IRR and IRD, after which rates continued to decline, albeit more slowly, and inequities stagnated ( Figure 3 ; Table 2b ). Thus, until about 1980, APC declines on the order of 3.5 to 5 percent for this mortality rate were evident in each county income quintile, with the decline greatest in the poorer counties. Starting in about 1980, however, the APC in each income quintile dropped to between 1 and 2 percent, and only in the mid-1990s again equaled the pre-1980 values. Similar temporal patterns were evident by race/ethnicity, even as the within-income quintile rates and the magnitude of the socioeconomic IRR and IRD were consistently higher for the U.S. populations of color than for the white population. Consequently, in 2006, the IRD was twice as high for the U.S. populations of color (26.9/100,000; 95% CI 23.9, 29.9) as for the white population (11.3/100,000; 95% CI 10.2, 12.3) (Table 2b ). Moreover, despite declining rates and shrinking absolute socioeconomic gaps, in 2006, mortality rates for causes of death preventable by 1960s' medical standards were two to four times higher, across income quintiles, than the corresponding mortality rates for the leading types of cancer (lung, breast, colorectal) and mortality due to diabetes and to unintentional injuries (Figure 1a ).
Population-Attributable Fractions
Considering only the data for 2006 (Table 2a and b), had all persons experienced the same age-specific mortality rates as persons in the most affluent county income quintile, 11.6 percent (95% CI 11.3, 12.0) of deaths unrelated to smoking (1 in 9) and 9.5 percent (95% CI 8.7, 10.3) of deaths preventable by 1960s' standards of medical care (1 in 11) would not have occurred. The corresponding proportions for analyses setting as referent the mortality of the white population in the most affluent counties were as follows: for mortality unrelated to smoking: 9.2 percent (95% CI 8.8, 9.6), or 1 in 9, for the U.S. white population, and 19.5 percent (95% CI 19.0, 20.1), or 1 in 5, for the U.S. populations of color; and for mortality preventable by 1960s' standards of medical care: 7.1 percent (95% CI 6.2, 8.0), or 1 in 14, and 34.5 percent (95% CI 33.6, 35.5), or 1 in 3, respectively. Highlighting the disproportionate burden on the U.S. populations of color, between 1960 and 2000, their PAFs did not fall below 19 percent of deaths and reached to upward of 50 percent.
DISCUSSION
Our results newly show that deaths due to causes unrelated to smoking and preventable by 1960s' medical standards contribute substantially to U.S. mortality rates and mortality inequities, with long-term trends indicating that these inequities can shrink (as they did between 1960 and 1980) and need not inevitably rise (as they did after 1980). These findings counter current views that not only normalize growing social inequalities in health but also emphasize the centrality of smoking and high-tech medicine to temporal changes in health Table 2 (a) Mortality unrelated to smoking and (b) mortality preventable by 1960s ' standards of medical care:
incidence rate ratio (IRR) and incidence rate difference (IRD) by county income quintile, and population attributable fraction (PAF), for total, white, and of color populations, United States, 1960 States, , 1970 States, , 1980 States, , 1990 States, , 2000 States, , and 2006 County income quintile
(a) Mortality unrelated to smoking
Year inequities (1) (2) (3) . Our results instead clarify not only that the patterning of these trends is historically contingent but also that in affluent countries, such as the United States, social inequalities in mortality can either fall or rise even as overall mortality rates decline.
Limitations of the Study
Several study limitations should be considered before interpreting the results. Potential problems include data completeness and accuracy, and reliance on cross-sectional county-level data (1, 4) . Of particular concern are well-known issues affecting census population counts, death registration, and the quality of death certificate data (26, 27) , compounded by changes in coding of causes of death across the different editions of ICD-7 through ICD-10.9
Counterbalancing these caveats, U.S. death registration was 99 percent complete by 1960 (26) , and any greater tendency to underestimate cause-specific death counts among lower-income populations and populations of color would result in underestimating, not overestimating, cause-specific mortality rates in the lower county income quintiles-thereby reducing, not inflating, the observed causespecific inequities. Additionally, the census undercount, also disproportionately affecting lower-income populations and populations of color, has declined substantially over time (27) , further reducing, not inflating, the more recent estimates of mortality inequities. Moreover, despite known problems with misclassification of race/ethnicity in U.S. death certificates (chiefly affecting groups other than "white" and "black") (27) , the broad yet conceptually valid categories we used-"white" and "of color"-minimize the impact of this potential problem. It is thus unlikely that our findings are an artifact of flawed data.
That said, reliance on repeat cross-sectional county-level data-the only nationally representative data available for estimating U.S. socioeconomic inequities in mortality before 1968 (1, 4)-precludes testing directly the causal impact of county income level on county mortality rates. Suggesting that our findings are unlikely to be unduly biased by ecologic fallacy, however, the direction and magnitude of the socioeconomic inequities we observed for all-cause mortality (Figure 1a ) are consistent with those of two extant studies based on data from individual records, one extending back to 1967 (28) and the other to 1980 (2) . Additionally, a related county-level study of trends in mortality disparities found that taking into account county migration data did not alter results (1) .
Implications
To interpret our data, we begin by emphasizing that our findings in no way counter the essential efforts needed to (a) reduce mortality rates and inequities due to tobacco use (10) and (b) support medical innovation (29) . Indeed, the rising proportion of U.S. deaths unrelated to smoking that we report, from 40 percent in 1960 to over 60 percent in 2000, stands as testimony to critical gains in reducing smoking-related deaths (10) . That said, our results nevertheless point to the importance of tracking trends in mortality unrelated to smoking and due to lack of access to basic medical care. Furthermore, the observed patterns of shrinking then rising socioeconomic inequities in both outcomes are broadly consistent with "U-turn" hypotheses pointing to the impacts of 1980s' policy reversals, contrasting mid-1960s' and 1970s' policies that prioritized government-led initiatives promoting social, medical, occupational, and environmental justice and protection with post-1980 policies that prioritized privatization and deregulation and undercut enforcement of civil rights and affirmative action (4, (30) (31) (32) . Testing of such hypotheses will require detailed long-term macroand individual-level data.
More specific to the United States, our findings also call attention to an under-recognized phenomenon: the larger absolute and relative socioeconomic inequities in mortality among the U.S. populations of color than in the U.S. white population. Reflecting the much greater racial/ethnic gaps in mortality among those in the most economically deprived as compared with the most affluent county income quintiles, these results underscore that U.S. efforts to reduce socioeconomic inequalities in health cannot afford to be "colorblind," even as some new policy narratives assert that the United States has entered a "post-racial" period, ushered in by the mid-1960s' enactment of civil rights and cemented by the 2008 election of President Obama (33, 34) .
In summary, our results show that U.S. socioeconomic inequities in rates of death unrelated to smoking and preventable by basic medical care have shrunk and risen, with absolute rates on a par with leading causes of death, and with the burden greatest for U.S. populations of color. None of these findings can be attributed to trends in smoking-related deaths and access to high-tech medicine.
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Appendix Table 1 International Classification of Disease (ICD) codes for causes of death used in analyses: ICD-7 through ICD-10 E10-E14 V01-V99, W00-W99, X00-X59 X85-X99, Y00-Y09 B20-B24
Note: In the case of stroke and ischemic heart disease (not included as such in ICD-7), we respectively employed the ICD-7 codes for vascular lesions affecting the central nervous system (330-334) and arteriosclerotic heart disease (420) and other myocardial degeneration with arteriosclerosis (422.1); for several outcomes the level of diagnostic specificity was determined by the earlier ICD codes, with coding also informed by previously published work on ICD comparability ratios. ICD codes: World Health Organization (9) . a Referring to deaths preventable by medical intervention since at least 1960 (11) (12) (13) .
b
As defined by the U.S. Centers for Disease Control and Prevention and U.S. Surgeon General (10); all other causes of death categorized as "not smoking related."
Appendix Table 2 Cut 
